SUMMARY -Tooth injuries are serious clinical conditions. Some children experience dental trauma only once, while others are more prone to repeated tooth injuries. Repeated dental trauma occurs in 19.4% to 30% of patients. Pain and dental trauma are the most common reasons for fear and anxiety. Th e main objective of this study was to investigate how dental trauma, as well as repeated dental trauma aff ects the occurrence and development of dental fear in children. Th e study was conducted on a random sample of 147 subjects (88 boys and 59 girls) aged 5-8 and 9-12 years. Subjects in both age groups were divided into subroups without dental trauma, with one dental trauma and with repeated dental trauma. Th e validated Children's Fear Survey Schedule -Dental Subscale was used on fear assessment. Results showed that only 12.2% of children without trauma, 33.3% with one trauma and 51.7% with repeated trauma were not afraid of injection. Older children had a significantly lower fear of injections, touch of an unknown person, choking, going to the hospital and people in white uniforms. Dentist was not the cause of fear in 65.5% of patients with repeated trauma. With each repeated injury of teeth, the degree of their fear of dental treatment was lower.
Introduction
Dental trauma and tooth injury are among the most serious clinical conditions because they pose a psychological, social and therapeutic problem 1 . Th e prevalence of dental trauma varies between 4.4% and 66% [2] [3] [4] . Some children experience dental trauma only once, while others are more prone to repeated injuries. Repeated dental trauma occurs in 19.4% to 30% of patients 5, 6 . Dental fear is a serious problem that can interfere with treatment plans and implementation of preventive measures 7, 8 . In most cases, children visit dentists for emergency, and the associated pain and trauma are the most common reasons for development of fear and anxiety 9, 10 . Pain is personal experience and perception of pain intensity varies depending on a variety of subjective and objective parameters. Children experiencing painful surgery at an early age are at an increased risk of developing dental fear in comparison to those with positive or neutral dental experiences before undergoing their fi rst painful surgery 11 . Drilling, injections, physical trauma, and dental trauma are a few examples of directly conditioned negative experiences that result in pain. Constitutional and psychosocial factors that contribute to the development of dental fear include fear of medical procedures, fear of 'white coats', age of the child, social conditions, parental and environmental infl uences, character traits of the child, and the child's existing fears [12] [13] [14] . Th e main objective of this study was to investigate how dental trauma aff ects the occurrence and development of dental fear. Degree of dental fear was determined in children with no experience of dental trauma, in children with single experience of dental trauma, and in children with repeated dental trauma.
Subjects and Methods
Th is study was conducted using a convenience sample of 147 subjects (88 boys and 59 girls) aged 5-8 and 9-12 years. Of these subjects, 49 had no experience of dental trauma, 69 had experienced dental trauma once, and 29 had repeated dental trauma. All of the patients had permanent maxillary and mandibular incisors, and only patients with dental trauma to these teeth were included in the study. Subjects were patients of the Department of Pediatric Dentistry, School of Medicine, University of Rijeka in Rijeka and Department of Pediatric Dentistry, School of Dental Medicine, University of Zagreb in Zagreb. Th e study was approved by the Ethics Committee of the School of Medicine, University of Rijeka and procedures were performed according to the Helsinki Declaration from 1975, as revised in 1983. An informed consent was obtained from the children and their parents. Children fi lled out the questionnaire in dental clinics after dental examination. Principal investigator assisted the children aged 5-7 years to fi ll out the questionnaire.
Th e Children's Fear Survey Schedule -Dental Subscale (CFSS-DS) is the most frequently used psychometric scale for determination of dental fear and was used to assess fear in this study. Th e CFSS-DS has been validated in a Croatian population 15 . Th e survey consists of 15 questions (Table 1) . Th e response options for survey items are: 1) not afraid, 2) a little afraid, 3) fairly afraid, 4) quite afraid, and 5) very afraid. Total score can range from 15 to 75 points, and the intensity of patient's fear is proportional to the number of points. Patients who have 45 or more points are considered to be highly anxious patients 16, 17 . Data were analyzed used STATISTICA for Windows, Release 5.5 A* and SPSS for Windows, Release 7.5**. Total scores were calculated from the questionnaires. Internal consistency was assessed using Cronbach's alpha. Cronbach's alpha was 0.9101 in this study. Th e c 2 -test was used to compare diff erences in proportions.
Results
Th e distribution of responses to the CFSS-DS items based on age and history of dental trauma and results of the corresponding c 2 -test are shown in Tables 2 and 3. Only statistically signifi cant variables are listed. Older children had a signifi cantly lower fear of injections, contact by an unknown person, choking, going to the hospital and people in white uniforms. Other responses to the subscales in the assessment of children's dental fear indicated that younger children were diff erent from older children. Fear somewhat differed according to the history of dental trauma. Dentist was the cause of fear in 55.1% of children with no history of trauma, 40.6% of children with one traumatic experience and 34.5% of children with repeated trauma. Only 12.2% of children without trauma, 33.3% with one trauma experience and 51.7% with repeated trauma were not afraid of injection. Children were less afraid of dental examinations than injections, and in this case, fear diff ered signifi cantly according to subgroups, i.e. 69.4% of children without trauma, 88.4% of children with one trauma, and 89.7% of children with repeated trauma were not afraid of dental examinations. Having a dental instrument in one's mouth also caused signifi cantly diff erent fears, with 57.1% of children without trauma, 59.4% of children Having somebody examine your mouth 5 Having to open your mouth 6
Having a stranger touch you 7
Having somebody look at you 8
Th e dentist drilling 9
Th e sight of the dentist drilling 10 Th e noise of the dentist drilling 11 Having somebody put instruments in your mouth 12 Choking 13 Having to go to the hospital 14 People in white uniform 15 Having the dentist clean your teeth with one trauma and 62.1% of children with repeated trauma reporting they were not afraid of instruments inside their mouth. Similarly, 55.1% of children without trauma, 75.4% with one trauma and 89.7% with repeated trauma were not afraid of tooth cleaning at the dentist.
Boys comprised 46.9% of the subgroup with no history of trauma and 60.9% of the subgroup with one traumatic experience; there were signifi cantly more boys (79.3%) in the subgroup with repeated trauma. Th erefore, the risk of re-injury was characteristic of boys (Table 4) .
Discussion
In everyday clinical practice, dentists frequently encounter children showing fear of dental treatment. Th ese children often report a history of negative medical experiences. Often a negative experience is because of dental injury, which has been occurring at an increasing rate in school-age children in particular. Some children experience tooth injury just once, whereas some experience them repeatedly.
Research has shown that tooth injuries have direct negative eff ects, and are uncomfortable, quite painful and frightening, which can lead to the development of dental anxiety 18, 19 . Children with painful dental experiences are more likely to develop a high degree of dental fear and anxiety when they fi nd themselves at the dentist 19 . However, in the recent literature, data on repeated dental trauma are scarce, with no data on their connection to the development of fear and dental anxiety. According to the results obtained from the CFSS-DS questionnaire, children generally express a moderate degree of fear of dental treatment. Statistically significant diff erences were found between the two groups of children divided by age and history of dental trauma. Children were shown to be most afraid of injections, dentists, dental examinations, having instruments in their mouth and tooth cleaning 20, 21 . In this study, children without trauma expressed the greatest amount of fear, while children with one or repeated trauma had signifi cantly less pronounced fear. Older children were signifi cantly less afraid of injections, contact by unknown persons, choking, going to the hospital and people in white uniforms. Younger children, regardless of their history of tooth injuries, reacted at the level of their psychological development and expressed increased fear in given situations. Th e results showed that fear decreased with the number of experienced traumas, suggesting that a child with a history of dental trauma may have more experience with dentists and dental treatment, therefore potentially perceiving less pain. Accordingly, dental trauma as a previous negative experience does not necessarily have negative implications. A child suff ering a dental injury has to contact the dentist out of necessity and therefore must accept dental treatment. However, if children can see that visiting the dentist is not always so painful and uncomfortable, they may understand how to address their dental fears. Th e way in which children are taught to adapt to stressful situations depends on the mental characteris- tics of the individual, the level of their intellectual development, and the impact of the environment and other persons. Th is confi rms the hypothesis on the impact of cognitive processes and time factors in the perception of fear.
In this study, we found no statistically signifi cant diff erences in the degree of dental fear between boys and girls, regardless of their history of dental trauma. However, many authors have reported a signifi cant diff erence in the level of dental anxiety and fear of dental treatment between boys and girls, stating that dental fear is more pronounced in girls. Th is could explain the vulnerability of girls and their reaction to the painful and unpleasant procedures that occur during dental operations 7, 22, 23 . Some authors have referred to a higher level of dental fear in boys 24 , while other studies have shown the same level of fear in both sexes 17, 25, 26 . Regarding the relationship between age and dental fear, this study showed that children in older age groups were less afraid than younger children. Th is can be explained by changes due to the growth and development of enhanced self-control and the use of a rational approach in stressful situations, such as dental procedures. Some studies have confi rmed that fear of dental treatment decreases with increasing age because children have control over the way they express fear 15, 27, 28 . Th is supports the idea that if children can gain experience or become familiar or accustomed with an upcoming dental procedure, then this could reduce the level of their fear and dental anxiety related to the situation. Th ese results indicate that dental fear is lessened if the child has experienced dental trauma. Th is suggests that children who have one or more traumatic dental experiences are likely to have less fear of upcoming dental surgeries because of their prior experiences at the dentist. Th is confi rms the idea that the development of dental fear can be mitigated if children are trained and aware of upcoming dental procedures, as occurred naturally in children with previous dental experience. In conclusion, after experiencing dental injuries, children are forced to seek and accept dental help and treatment. Upon being treated, they are able to face their fear of dental treatment, and with each repeated tooth injury, the degree of their fear of dental treatment decreases.
